Discussion
This is a case of plasma cell leukemia in which the electrophoretic pattern for both serum and urine was normal. Proto et al. (5) described one acute case with a normal serum electrophoretogram.
Plasma cell leukemia is the leukemic form of myelomatosis in which Bence Jones proteinuria is usually present. Because Bence Jones protein is being eliminated in the urine, a myelomatous kidney is often found at autopsy of patients with plasma cell leukemia (6) . As illustrated in this particular case, the distal tubules are blocked by casts containing Bence Jones proteins, with giant cell formation.
The low normal immunoglobulin titers of the serum examined could be attributed to decreased production.
In more severe cases, however, the production of normal immunoglobulins is so inhibited that no normal immunoglobulins can be detected in the serum and this is known as "immune paresis" or "immune paralysis". Lamerz et al. (7) reported that in 10 of their 14 cases of light chain disease, marked hypogammaglobulinemia was present. According to Snapper and Kahn (8) the combination of hypogammaglobulinemia and Bence Jones proteinuria occurs in only about 20-30% of the myelomatous patients.
It is well known that the conventional heat test yields false negative results in about one-third of patients who are excreting light chains (14) . This failure is probably due to the low sensitivity of the test. According to Putnam et al. (9) , the heat test is positive only at concentrations exceeding about 300 mg/ liter. This patient's total urinary protein concentration was 280 mg/liter and therefore could not have been positive by heat test even if it were all Bence Jones protein.
The amount of light chains excreted in the urine was relatively low because of impaired clearance, which in turn was caused by precipitated protein plugging the tubules. This conclusion is supported by the high values for serum urea nitrogen and creatinine as well as by the histologic findings. Moreover, accumulation of abnormal proteins within the tubular epithelial cells and decreased renal blood flow probably play a significant role in the renal impairment. The marked increase in serum light chains in myelomatous patients has been reported previously by Lindstrom et a!. (10) . They have observed a marked increase (1.5 g/liter) in lambda light chains in the serum of a myelomatous patient who was excreting only 195 mg of light chains in the 24-h urine. The big deficit in immunoglobulins obtained by electrophoresis and by radial immunodiffusion was due to the fact that the kappa chains found in the serum travelled with the speed of gamma globulins on the electrophoretogram (11) . But the amounts of the light chains were not shown by the immunoglobulin plates used.
In view of reports of high incidence in IgD (2) and IgE myelomas (3, 4) among patients with Bence
Jones proteinuria, we looked for these two classes of immunoglobulins in the serum of this patient, but with negative results, thus eliminating the possibility of an IgD or an IgE myeloma in this patient. It has long been recognized that amyloidosis can be present in association with paraproteins, but no amyloid was identified on autopsy.
Recent statistics have indicated that the prognosis of light chain disease is poor, notwithstanding appropriate modern treatment (12) . The light chain myelomas grow faster, have more complications, and lead to an early demise. Most fatalities are due to uremia caused by the intense Bence Jones proteinuria that commonly accompanies this form of myelomatosis. It is generally believed that the urinary excretion of lambda Bence Jones protein is prognostically more serious than is excretion of the kappa strain. In this particular case, the patient was dead shortly after the diagnosis was made, and the cause of death, as in most cases of light chain disease, was known to be uremia.
We conclude that it is important to appreciate the value of immunoelectrophoretic techniques in the diagnosis of myelomatosis in which electrophoretic patterns fail to show any anomalous proteins. In the case described here, the presence of light chain disease was not recognized until the kappa Bence Jones proteinuria was shown by immunoelectrophoresis. Therefore, it is essential to perform an immunoelectrophoresis on concentrated urine not only on all cases in which a sharp peak is found on serum protein electrophoretogram but also in any case in which myeloma or a related disorder is suspected. Booth et al. (13) state that "the possibility of multiple myeloma should be considered in all older patients with either acute or chronic renal failure."
Alternatively, a more sensitive test than the heat test may be used to screen for Bence Jones protein.
As long ago as 1906, Bradshaw (15) 
